Recombinant thrombomodulin inhibits lipopolysaccharide-induced inflammatory response by blocking the functions of CD14.
CD14, a multiligand pattern-recognition receptor, is involved in the activation of many TLRs. Thrombomodulin (TM), a type I transmembrane glycoprotein, originally was identified as an anticoagulant factor that activates protein C. Previously, we showed that the recombinant TM lectin-like domain binds to LPS and inhibits LPS-induced inflammation, but the function of the recombinant epidermal growth factor-like domain plus serine/threonine-rich domain of TM (rTMD23) in LPS-induced inflammation remains unknown. In the current study, we found that rTMD23 markedly suppressed the activation of intracellular signaling pathways and the production of inflammatory cytokines induced by LPS. The anti-inflammatory activity of rTMD23 was independent of activated protein C. We also found that rTMD23 interacted with the soluble and membrane forms of CD14 and inhibited the CD14-mediated inflammatory response. Knockdown of CD14 in macrophages suppressed the production of inflammatory cytokines induced by LPS, and rTMD23 inhibited LPS-induced IL-6 production in CD14-knockdown macrophages. rTMD23 suppressed the binding of LPS to macrophages by blocking the association between monocytic membrane-bound TM and CD14. The administration of rTMD23 in mice, both pretreatment and posttreatment, significantly increased the survival rate and reduced the inflammatory response to LPS. Notably, the serine/threonine-rich domain is essential for the anti-inflammatory activity of rTMD23. To summarize, we show that rTMD23 suppresses the LPS-induced inflammatory response in mice by targeting CD14 and that the serine/threonine-rich domain is crucial for the inhibitory effect of rTMD23 on LPS-induced inflammation.